An experiment was carried out using 320 The longest diameter of the trophoblast (P < 0.001), the diameter of the trophoblast at 90\s=deg\to the longest axis (P < 0.05) and the longest diameter of the embryonic disc (P < 0.001) were all reduced in embryos recovered from immunized compared with control ewes.
Introduction
The immunization of ewes with steroid-protein conjugates of androstenedione (Scaramuzzi and Hoskinson, 1984) leads to increases in ovulation rate and, under appropriately controlled conditions, to increases in lambing percentages (Scaramuzzi et al, 1983; Geldard et al, 1984; Philipon and Driancourt, 1987) .
The gain in lambing percentage is usually less than the corres¬ ponding gain in ovulation rate; this difference is almost entirely due to post-ovulatory reproductive wastage. In an earlier study we attempted to partition these reproductive losses in control and androstenedione-immune ewes by estimating reproductive performance at three times after mating (Boland et al, 1986) . Two Significantly different from controls ("P < 0.05; ' 'P < 0.01; *"P < 0.001). Significantly different from controls (*P < 0.05; 'P < 0.01; *"P < 0.001). Tables 1 and 2 ).
The ovaries of immunized ewes contained significantly more luteal tissue than those from control ewes, but the weight of the individual corpora lutea did not differ between the groups (Table 2 ).
The majority of blastocysts recovered on day 9 had hatched from the zona pellucida prior to recovery (94.2% and 87.8% for control and immunized groups, respectively). For control ewes, single blastocysts were significantly larger than twin blasto¬ cysts (Table 3) , but for the immunized ewes this difference was not significant. Single blastocysts and twin blastocysts from immunized ewes were significantly smaller than those from control ewes (Table 3 ). Day 9 blastocysts from an immunized ewe and a control ewe, chosen to be as close to the mean size of day 9 blastocysts from their respective treatment group are shown (Fig. 4a, b) .
Blastocyst survival and development by day 13 of pregnancy On day 13 of pregnancy the estimates of reproductive performance were similar to those on day 9 (Table 4 In contrast to ovaries recovered on day 9 of pregnancy, those recovered from immunized ewes on day 13 or 14 contained twice as much luteal tissue as those recovered from control ewes. The weight of the individual corpora lutea from immunized ewes was significantly greater (Table 4) .
There were no significant differences between single and twin blastocysts in size of the trophoblast or of the embryonic disc for either group (Table 5) (Murray et al, 1986b) .
The results presented in this paper confirm and extend our earlier findings (Boland et al, 1986) (Baird, 1978; Scaramuzzi et al, 1977 (Lawson and Cahill, 1983 ).
The earlier establishment of luteal function might also have important effects on embryo growth and development and on the probability of embryo survival (Miller and Moore, 1976) . The effect produced by immunization may be compared with the effect of asynchronous embryo transfer on embryo survival (Wilmut et al, 1985a, b; 1986) . The hormonal milieu must be closely matched (to within 24 h) to the developing blastocyst to ensure normal development (Wilmut and Sales, 1981) . The rapid increase in progesterone concentrations in immunized ewes may then result in asynchrony between progesterone concentrations, uterine function and the development of the blastocyst (Lawson et al, 1983 
